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I CSII Constructive Solutions, Inc.

Drainage Report

RV Expansion Phase

Happy Jack Lodge
Lake Mary Road
Happy Jack, Arizona

Parcel #402-310-03A

Coconino Case #Z2-04-06

By: Larry Cepek, P.E.

May 30, 2005

POBox216 @ Sedona, AZ 86339 @ Phone: 9285 282.€61M10 @ Fax: 926.262.6125




Constructive Solutions Inc.
PO Box 216
Sedona, Arizona 86339
928-282-6110

June 30, 2010

Mr. Dale Wegner, P.E.
Coconino County Public Works
5600 East Commerce
Flagstaff, Arizona 86004

Re: Happy Jack Lodge and RV Park, Happy Jack, AZ
58 Dry Lot RV Expansion on the North Portion of the Development,
and Located on Assessor’'s Parcel Number 402-31-003C
and per Coconino Ordinance No. 2010-03

Dear Mr. Wegner:

Enclosed are two (2) copies of the plans and the drainage report for the
north RV Expansion Phase. Also enclosed is a check for the fees.

Previously in 2005, 20 RV sites were developed adjacent and southwest
of this 58 lot expansion, and included a detention basin. This RV Expansion
Phase has three (3) detention basins located at low points at the north edge of
the expansion. The attached report was prepared in 2005 and includes both the
constructed detention basin and the three (3) detention basins that are part of
this expansion. Also included in the report is a Mr. Ted Smith requested support

documents for that 2005 report.

The driveways and RV pads may be slightly field re-located to miss trees,
and fit the terrain. The roads and pads will be surveyed after completion of the

work, with an as-built plan submitted to you.

If you have any questions, or would like me to meet with you at vour office
or at the project site, please let me know.

Sincerely," ;.

Copy of ietter to: Terrance Milligan, Happy Jack Lodge
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RV Expansion Phase Parcel #402-310-03A
Happy Jack Lodge Case #Z-04-06

Lake Mary Road

Happy Jack, Arizona

Drainage Report
INTRODUCTION

Larry D. Cepek, P.E. of Constructive Solutions, Inc. (CSI) was retained by
Happy Jack Lodge to prepare a drainage report for a proposed expansion of a
recreational vehicle park (RV) located at Happy Jack Lodge, Lake Mary Road,
Happy Jack, Arizona (Parcel #402-310-03A). Two other phases (mini
warehouses and cabins) drainage reports will be prepared in the future. The
expansion has been approved by Coconino County for 78 RV spaces.

The expansion is located in a wooded area North of the existing RV sites.
The RV expansion phase slopes approximately five per cent (5%). A portion of
the existing RV sites drains into the expansion area. The RV expansion is
located near the 7000 foot elevation. The total drainage area, including portions
of the existing RV sites, is 20.51 acres. The post development storm water
runoff flows after detention design is less that the pre-development flows. Four

(4) detention basins have been constructed at the four lowest points jn thy
4 7

expansion.
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STORMWATER DETENTION SYSTEM

The HydroCAD Storm Water Modeling System by Applied Microcomputer
Systems was used to model and design the storm water detention system.

No precipitation frequency data is available for the Happy Jack Lodge
location. However, data was available for the Happy Jack Ranger Station and at
a station located approximately 12 miles East of the Lodge. The Lodge is
located approximately midway between these stations. The precipitation
frequency used for the Happy Jack Lodge calculations is the average of results
for these two stations (see Exhibit V).

The 2 year, 10 year and 100 year storm water events were analyzed with
storm water detained in four (4) detention basins. The design results in runoff
peaks being maintained below “undeveloped levels (see Exhibit 1).

Storm water is metered out of the four (4) detention basins through a
variety of sizes of culverts and orifices into the culverts (see the plans and Exhibit
IIl — Detention Basin Schedule). Exhibit I of this report contains a sketch of the
drainage sub-catchments, drainage swales and detention basins. The drainage
swale schedule is in Exhibit IV. Design calculations for: (1) Detention Basin
ABCDEF are located in Exhibit VI: (2) Detention Basin GHIJKL are located in
Exhibit VII; (3) Detention Basin MNOP are located in Exhibit VIII; and Detention
Basin QR are located in Exhibit IX .
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To:
At Fax:
From:

Re:

July 29, 2005

Mr. Ted Smith

928-226-2718

Larry Cepek, P.E.

Happy Jack Lodge RV Expansion Grading Phase

As requested, attached are the following support documents:

1.

obhowN

o

Thank

POBox216 @

Pre-development peak runoff compared to post-development runoff

revised to include for each basin the 100 year flood elevation, the overflow

elevation and top of bank elevation.

Basin GHIJK stage discharge chart.

Basin GHIJK stage discharge graph.

Orifice formula used in the HydroCad system.

Curve number method formula used to calculate time of concentration
used in the HydroCad system.

HydroCad references.

you

Sedona, AZ 86339 @ Phone: 9286.262.6110 @ Fax:928.282.6125



Happy Jack Lodge RV Phase 22-May-05
Revised July 28, 2005

Pre-Development Peak Runoff Compared to Post-Development Peak Runoff

Rainfall
2 year 2.39"
10 year 3.46"
100 year 5.16"
Basin ABCDEF Pre Post Post Basin Basin  Basin Basin  Basin Pre Post Post Basin Basin Basin Basin
Before After Bottom 100 year Overflow Top GHIJKL Before After Bottom 100 year Overflow  Top
Detain Detain  Elev. Elev. Elev. Elev. Detain Detain Elev. Elev. Elev. Elev.
CFS CFS  CFS CFS CFS CFS
2 year 9.1 11.82 899 6889.00 6890.48 6892.00 6893.00 2year 337 466 3.36 6899.00 6900.19 6902.00 6903.00
10 year 19.96 237 19.84 6889.00 6891.10 6892.00 6893.00 10 year 833 963 7.24 6899.00 6900.96 6902.00 6903.00
100 year 3962 4435 36.11 6889.00 6891.99 689200 6893.00 100 year 16.71 1843 15.03 6899.00 6901.73 6902.00 6903.00
BasinMNOP Pre Post Post Basin Basin  Basin Basin  Basin QR Pre Post Post Basin Basin Basin Basin
Before After Bottom 100 year Overflow Top Before After Bottom 100 year Overflow  Top
Detain Detain  Elev. Elev. Elev. Elev. Detain Detain Elev.  Elev. Elev. Elev.
CFS CFS  CFS CFS CFS CFS
2 year 611 762 508 6887.00 6888.58 6900.00 6891.00 2year 151 233 151 6903.00 6904.59 6906.00 6907.00
10 year 12.83 1492 1241 6887.00 6889.30 6900.00 6891.00 10 year 333 443 3.34 6903.00 6905.06 6906.00 6907.00

100 year 2479 2753 2227 6887.00 6889.97 6900.00 6891.00 100 year 6.6 8 492 6903.00 6905.98 6906.00 6907.00




{

RV Area GHIJKL
Prepared by Constructive Solutions, Inc.

Type Il 24-hr 100 year Rainfall=5.16"

HydroCAD® 7.00 s/n 000957 © 1986-2003 Applied Microcomputer Systems 7/28/2005
Stage-Discharge for Pond 2P: Basin GHIJKL
Elevation  Primary Elevation  Primary Elevation  Primary Elevation  Primary
(feet) (cfs) (feet) (cfs) (feet) (cfs) (feet) (cfs)

6,899.00 0.00 6,900.04 2.79 6,901.08 7.92 6,902.12 17.19

6,899.02 0.00 6,900.06 285 6,901.10 8.12 6,902.14 17.30

6,899.04 0.01 6,900.08 2.9 6,901.12 8.32 6,902.16 17.40

6,899.06 0.02 6,900.10 297 6,901.14 8.54 6,902.18 17.51

6,899.08 0.03 6,900.12 3.04 6,901.16 8.77 6,902.20 17.62

6,899.10 0.04 6,900.14 31 6,901.18 9.00 6,902.22 17.72

6,899.12 0.06 6,900.16 3.18 6,901.20 9.24 6,902.24 17.83

6,899.14 0.09 6,900.18 3.26 6,901.22 9.49 6,902.26 17.93

6,899.16 0.11 6,900.20 3.33 6,901.24 9.75 6,902.28 18.04

6,899.18 0.14 6,900.22 341 6,901.26 10.02 6,902.30 18.14

6,899.20 0.17 6,900.24 3.49 6,901.28 10.29 6,902.32 18.24

6,899.22 0.20 6,900.26 3.58 6,901.30 10.57 6,902.34 18.34

6,899.24 0.24 6,900.28 3.66 6,901.32 10.85 6,902.36 18.44

6,899.26 0.28 6,900.30 3.75 6,901.34 11.14 6,902.38 18.54

6,899.28 0.32 6,900.32 3.84 6,901.36 11.44 6,902.40 18.64

6,899.30 0.37 6,900.34 3.93 6,901.38 11.74 6,902.42 18.74

6,899.32 0.42 6,900.36 4.03 6,901.40 12.05 6,902.44 18.84

6,899.34 0.47 6,900.38 412 6,901.42 12.36 6,902.46 18.94

6,899.36 0.52 6,900.40 4.22 6,901.44 12.68 6,902.48 19.04

6,899.38 0.57 6,900.42 4.32 6,901.46 13.01 6,902.50 19.13

6,899.40 0.63 6,900.44 442 6,901.48 13.16 6,902.52 19.23

6,899.42 0.69 6,900.46 452 6,901.50 13.31 6,902.54 19.33 |
6,899.44 0.75 6,900.48 4.62 6,901.52 13.46 6,902.56 19.42 ‘
6,899.46 0.81 6,900.50 4.73 6,901.54 13.60 6,902.58 19.52

6,899.48 0.88 6,900.52 4.83 6,901.56 13.74 6,902.60 19.61

6,899.50 0.95 6,900.54 4.94 6,901.58 13.88 6,902.62 19.71

6,899.52 1.01 6,900.56 5.05 6,901.60 14.02 6,902.64 19.80

6,899.54 1.08 6,900.58 5.15 6,901.62 14.16 6,902.66 19.89 |
6,899.56 1.15 6,900.60 5.26 6,901.64 14.30 6,902.68 19.99 2 !
6,899.58 1.22 6,900.62 5.37 6,901.66 14.43 6,902.70 20.08 ¢ ":}

6,899.60 1.30 6,900.64 5.48 6,901.68 14.56 6,902.72 2017

6,899.62 1.37 6,900.66 5.59 6,901.70 ™\14.70 6,902.74 20.26 @

6,899.64 1.45 6,900.68 5.70 6,901. 72*__ 14.83 6,902.76 20'35(1\

6,899.66 1.52 6,900.70 5.82 6,901.74 14.95 6,902.78 20.44 S

6,899.68 1.60 6,900.72 5.93 6,901.76 15.08 6,902.80 20.53

6,899.70 1.67 6,900.74 6.04 6,901.78 15.21 6,902.82 20.62 i

6,899.72 1.76 6,900.76 6.15 6,901.80 16.33 6,902.84 20.71 t

6,899.74 1.83 6,900.78 6.25 6,901.82 15.46 6,902.86 2080 &

6,899.76 1.80 6,900.80 6.36 6,901.84 15.58 6,902.88 20.89 oy,

6,899.78 1.98 6,900.82 6.47 6,901.86 15.70 6,902.90 20.98

6,899.80 2.05 6,900.84 6.58 6,901.88 15.82 6,902.92 21.06 Q
6,899.82 2.13 6,900.86 6.68 6,901.90 15.94 6,902.94 21.15

6,899.84 2.20 6,900.88 6.78 6,901.92 16.06 6,902.96 21.24 .
6,899.86 2.27 6,900.90 6.88 6,901.94 16.17 6,902.98 21.32 00 L{/;Bﬂ 3N
6,899.88 2.34 6,900.92 6.98 6,901.96 16.29 6,903.00 21.41 ]
6,899.90 2.40 6,900.94 7.07 6,901.98 16.41

6,899.92 247 6,900.96 7.15 6,902.00 16.52 =)

6,899.94 2.53 6,900.98 7.24 6,902.02 16.63 P C A \L ;L

6,899.96 2.58 6,901.00 7.31 6,902.04 16.75 j AL i)

6,899.98 263 | 6,901.02 743 | 6,902.06 16.86 Lgol v L
6,900.00 267 6,901.04 7.57 6,902.08 16.97 j
6,900.02 2.73 6,901.06 7.74 | 6,902.10 17.08 JQ ,Zq Cr




RV Area GHIJKL

Prepared by Constructive Solutions, Inc.

HydroCAD® 7.00 s/n 000957 © 1986-2003 Applied Microcomputer Systems

Type Il 24-hr 100 year Rainfall=5.16"

Discharge (cfs)

7/28/2005
Pond 2P: Basin GHIJKL
Stage-Discharge
oo
6,902-
]
§ 6,901
|
K
w
6,900}
6'8996 2 s 8 8 10 12 14 16 18 20




Circular Orifice/Grate

The discharge for a circular orifice is given by the following formula from Handbook of Hydraulics by
Brater and King:

.5
Q =C a (2gh)

Where:
C=Discharge coefficient (Default is .60)
a=Submerged area
g=Gravitational constant
h=Effective head

Vertical Orifice
For an orifice opening in a vertical plane, the effective head is given by:

h=H-max (x, TW) (if fully submerged: H>2r)
h=H-max (H/2,TW) (if partially submerged: H<2r)

Where:
H=Head above invert
TW=Tailwater depth above invert
r=Radius

When partially submerged, the head adjustment closely approximates the weir discharge of an ori_ﬁce.
It also provides continuity between the fully and partially submerged conditions. For critical situations,
the resulting discharge curve should be verified by independent means.

Horizontal Orifice
For an orifice opening in a horizontal plane, the effective head is given by:

(for free discharge)

h
h=H-Tw (for TW above invert)

H
H

Grates

A horizontal grate consisting of identical circular openings can also be modeled with this equat}on. The
orifice dimensions are specified for each opening, and the discharge multiplier is qsed to specnfy the
number of openings. (This technique may not be appropriate for vertical grates, since the openings are
at different elevations and therefore not identical.)




Curve Number Method

The Curve Number Method was developed to allow calculation of the overall Tc under a wide range of

The calculation is quite simple, but requires a proper understanding of the input requirements:

L
Tec = ~—-
.6
8 .7
1 (S+1)
where = e
.5
1300 Y
1000
and § = —m———= - 10
CN
where:

Tc=Time of Concentration [hours]

L=Lag time [hours]

I=Hydraulic length of the watershed [feet]
Y=Average land slope [percent]
S=Potential maximum retention {inches]

Note the use of the average land slope, and not the slope of the hydraulic path. Althpugh some care is
required to determine this value, the Curve Number method has the advantage of using a smail number
of fairly objective parameters. This provides more consistent results than some other approaches.

Note: This equation is intended to be evaluated using English units. All conversions are performed
automatically by the software.
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Happy Jack Lodge

RV Phase

22-May-05

Pre-Development Peak Runoff Compared to Post-Development Peak Runoff

Rainfall
2 year
10 year
100 year

Basin ABCDE

2 year
10 year
100 year

Basin MNOP

2 year
10 year
100 year

2.39"
3.46"
5.16"

Pre

CFS
9.1
19.96
39.62

Pre

CFs
6.1
12.83
24.79

Post
Before
Detain

CFS

11.82
23.7
44 35

Post
Before
Detain

CFS

7.62

14,92

27.53

Post
After
Detain
CFS
8.99
19.84
36.11

Post
After
Detain
CFS
5.08
12.41
22.27

Basin GHIJKL

2 year
10 year
100 year

Basin QR

2 year
10 year
100 year

Pre

CFS
3.37
8.33
16.71

Pre

CFS
1.51
3.33

6.6

Post
Before
Detain

CFS

4.66

9.63

18.43

Post
Before
Detain

CFS

2.33

443

8

Post
After
Detain
CFS
3.36
7.24
15.03

Post
After
Detain
CFS
1.51
3.34
4.92



Exhibit

Sketches of Drainage Areas



BAsIn MNOR

BAsSW &HIKL

BA>IN ABCHEE

<=~
N
“F
m LAKE MARY ROAD
O
4 %
3
SN
~
Happy Jack Lodge
RV Expansion Phase
Lake Mary Road
Happy Jack, Arizona
May 31, 2005
LEGEND
A Subcatchment

ABCDEF Detention Basin
.————"Detention Basin Drainage Boundary
— — — Subcatchment Boundary

¢ » + » -+ Existing RV Development Boundary
—3z> —=> Drainage Swale




Exhibitll

- Detention Basin Schedule



Happy Jack
Detention Basin Schedule

Basin Bottom Bottom Bottom Bottom Overflow Overflow Outfall Outfall
Width Length Area Eilevation Elevation Width Size Size

Invert Elev Invert Elev
ABCDEF 25 88 2200 6889.00 6892.00 13 27" 24"

6889.00 6890.00

GHIJKL 10 53 530 6899.00 6902.00 5 24" 12" orifice
Vertical

6899.00 6899.00

MNOP 12 65 780 6887.00 6900.00 8 30" 12" orifice
6887.00 Vertical

6887.00

QR 5 40 200 6903.00 6906.00 3 18" 5" orifice

6,903.00 Vertical
6903.00

Outfall OQutfall Outfall
Size Size Size
Invert Elev Invert Elev Invert Elev
15"
6890.50

12" orifice 15" orifice
Vertical Horizontal
6900.00 6901.00

12" orifice 15" orifice 16" orifice
Vertical Horizontal Horizontal
6888.00 6889.00 6889.00

6" orifice 9" orifice
Vertical Horizontal
6904.00 6904.50




Exhibit IV

Drainage Swale Schedule

\




Hapby Jack Lodge

Drainage Swale Schedule
Swale Bottom  Depth Length Side Slope Inlet Outlet

forSub  Width Elevation Elevation
AB 2 2 400 3to1 6900 6892
(od0) 4 2 90 3to1 6892.5 6892
E 2 15 85 3to1 6893 6892.5
F 1 1.5 320 3to1 6905 6893
GHI 2 1.5 220 3to1 6910 6902.5
J 2.5 2 120 3to1 6902.5 6902
KL 2 1.5 160 3to1 6902.5 6902
MN 2 15 260 3to1 6900 6890
oP 25 2 90 3to1 6890.5 6890
Q 1 1.25 162 3to1 6909 6906
R 1 1.5 80 3to1 6914 6906
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Precipitation Frequency Data Server Page 1 of 6

FROM NOAA ATLAS 14

Arizona 34.335 N 110.558 W 6814 feet
from “Precipitation-Frequency Atlas of the United States” NOAA Atlas 14, Volume 1, Version 3
G.M. Bonnin, D. Todd, B. Lin, T. Parzybok, M.Yekta, and D. Riley
NOAA, National Weather Service, Silver Spring, Maryland, 2003

Extracted: Thu May 5 2005
| Confidence Limits || Seasonality || Location Maps Other info. | Grids | Maps | Help | Docs | U.S.M

Preclpltatlon Frequency Estlmates (inches) ||

H
51101} 15 30 || 60 ||120} 3 6 12124148 | 4 7 10 {| 20 30 | 45 || 60
min || min | min || min [ min {| minj{ hr hr || hr || hr ||day || day || day || day || day || day || day

0.33}[0.49}[0.61]0.83][1.02}[1.17)[1.25|1.51}]1.85][2.20)[2.66|3.04}|3.48 ||3.96 |['5.21 |6.35 ]|7.73 ||8.97
0.44][0.66}j0.82][1.11][1.37][1.53|[1.61][1-90][2-29][2.74|[3.32][3.82][4.35 ][+.88 l6.32 |[7.67 ][9.34 ][10.76

0.52]/0.80}/0.99][1.33][1.65 1.83]1.90]2.22”2.67 [3.18][3.85]4.46][5.05 ][5.63 ][7.16 |[8.66 |[10.57][12.09]
10.64][0.98|[1.22][1.64]]2.03][2.25][2.33]2.67|[3.17][3.79]|4.60}{5.37]|6.05 ||6.64 ][8.27 |[9.94 |12.19][13.77]|
0.74//1.13|11.40}[1.88]12.33|[2.58][2.68]|3.05|(3.58]|4.27][5.19]|6.10]|6.85 [|7.42 ||9.08 ||10.87][13.39][14.98]

[
EX
[ 100 ][o.84][1.28][1.59][2.14][2.65][2.94][3.06|[3.44][4.00][4.77|[5.80][6.88][7.70 ||8.22 ][0.88 ][11.78|[14.57][16.16]
(200
Iﬁ—l

0.95][1.45][1.79][2.41][2.99][3.31][3.46[3.87][4.46][5.28]|6.44]|7.69]{8.59 ||9.05 ][10.68|[12.67)[15.73][17.27
1.10][1.67][2.08][2.79][3.46][3.84][4.04][4.46][5.09][5.98][7.32][8.83][9.82 J[10.15][11.69][13.79][17.23][18.67]
00 |[1.22]1.86[2.31][3.10]|3.84]|4.27][4.52}|4.95]5.61|6.53] 8.01“9.74”10.80]{11.oolﬁ2.44][14.60][18.34|ﬁ9.63||

: * These precipitation frequency estimates are based on a partial duration series. ARl is the Average Recurrence interval.
‘ Text version of table Please refer to the documentation for more information. NOTE: Formatting forces estimates near zero to appear as zero.

http://dipper.nws.noaa.gov/cgi-bin/hdsc/buildout. perl ?type = pf&series=pd&units=us&staten... 5/5/2005



Precipitation Frequency Data Server

POINT PRECIPITATION FREQUENCY ESTIMATES
FROM NOAA ATLAS 14

HAPPY JACK RANGER STN , ARIZONA (02-3828) 34.7433 N 111.4139 W 7555 feet

from “Precipitation-Frequency Atlas of the United States" NOAA Atlas 14, Volume 1, Version 3
G.M. Bonnin, D. Todd, B. Lin, T. Parzybok, M.Yekta, and D. Riley
NOAA, National Weather Service, Silver Spring, Maryland, 2003

Extracted: Thu May 5 2005

rage 1 w1 v

p ey

Conﬁdﬂwce Limits

|| Seasonality || LocationMaps || Other Info.

Grids | Maps | Help | Docs

IR

Precipitation Frequency Estimates (inches)

=

ARI* || 5

min

10

15[ 30
min i

min || min

60
min

1201 3 6
min| hr || hr

hr || hr

12 || 24
hr

|48

4
day

7
day

10
day

20
day

30
day

45 (| 60
day || day

(years)
0.36]

0.55(0.68]|0.92|

[1.14

11.29}|1.41}}1.77|

3.25

3.74 |

[4.36

||5.00 |l6.68 |{8.16

I9.96 ”1 1.80|

[ 2
[ 5 Jo.48]

0.74]

0.91][1.23]

{1.52

[1.69]/1.80[2.17

2.29][2.57]
2

2.78)[3.20|[4.05

4.67 |

5.42

6.15 [8.08 |[9.82

12.02[[14.12}

I 10 jo.58]

0.89|(1.10[|1.48|

1.83

2.03][2.12][2.53

3.20]13.71}4.70

5.45 |

6.29

7.07 ]19.15

11.09)]

13.59|(15.86|

[ 25 Jo.72]

{1.10]

e

.36/11.83]

2.27

2.51{2.60}[3.04

[3.76]14.42[5.59

6.55 |7.51 ]|8.31 }|10.53

12.70|

[15.63]/18.04

[ 50 ]o.83]

11.26][1.57]j2.11

12.61}|2.90][2.99]

3.45

4.19][4.97][6.30][7.42 |[8.49 ]

9.27 |

11.56}(13.87]

17.14[19.60}

{ 100 ||0.95|

1.45|[1.79}[2.42

2.99]13.32]|3.41]

3.89

4.64|[5.55||7.04

8.36 |

19.51 ||10.26]

12.56

15.01

18.62|[21.11]

{| 200 ||1.08

1.64[12.03|[2.74|

3.39

3.78]|3.86|4.35

5.10][6.14][7.80]

9.33

[10.58|[11.25]|

13.54

16.11

20.05]22.53

{ 500 [|1.26

[1.92|[2.38|[3.21]

3.97

4.44](4.53

[5.00}[5.74][6.95][8.84][10.69

[12.07|[12.59)

14.79|

17.48

[21.89][24.28

{1000 }[1.42

2.16][2.68)[3.61)14.47||4.99]|5.08]|5.54]|6.25[7.59]|9.66|11.78][13.25][13.62|[15.71|[18.47][23.23]

25.53]

[ Textversion oftable |

http://dipper.nws.noaa.gov/cgi-bin/hdsc/buildout. perl type=pf&series = pd&units=us&staten...

* These precipitation frequency estimates are based on a partial duration series. ARl is the Average Recurrence Interval.
Please refer to the documentation for more information. NOTE: Formatting forces estimates near zero to appear as zero.
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Pre Dev Sub B

Reach

Pre Dev. A Sub

Drainage Diagram for Happy Jack RV Basin AB
Prepared by {enter your company name here} 5/28/2005
HydroCAD® 7.00 s/n 000957 © 1986-2003 Applied Microcomputer Systems




Happy Jack RV Basin AB Type Il 24-hr 2 Year Rainfall=2.39"
Prepared by {enter your company name here} Page 1
HydroCAD® 7.00 _s/n 000957 © 1986-2003 Applied Microcomputer Systems 5/28/2005

Subcatchment 1S: Pre Dev. A Sub

Runoff = 1.04 cfs @ 12.02 hrs, Volume= 0.053 af, Depth= 0.52"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2 Year Rainfall=2.39"

Area (ac) CN Description

1.210 75 Pinyon/juniper range, Poor, HSG B

Tc Length Slope Velocity Capacity Description
(min)  (feet)  (ftft) (ft/sec) (cfs)

9.0 490 0.0531 0.9 Lag/CN Method,
Subcatchment 2S: Pre Dev Sub B

Runoff = 4.05cfs @ 12.06 hrs, Volume= 0.232 af, Depth= 0.64"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2 Year Rainfall=2.39"

Area{ac) CN Description

3230 75 Pinyon/juniper range, Poor, HSG B
1.110 85 1/8 acre lots, 65% imp, HSG B

4340 78 Weighted Average

Tc Length Siope Velocity Capacity Description
(min) _ (feet) (ftrft)  (ft/sec) (cfs)

13.2 850 0.0505 1.1 Lag/CN Method,



Happy Jack RV Basin AB Type Il 24-hr 10 Year Rainfall=3.46"
Prepared by {enter your company name here} Page 2
HydroCAD® 7.00 s/n 000957 © 1986-2003 Applied Microcomputer Systems 5/28/2005

Subcatchment 1S: Pre Dev. A Sub

Runoff = 240cfs@ 12.01 hrs, Volume= 0.116 af, Depth= 1.15"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10 Year Rainfall=3.46"

Area(ac) CN Description

1.210 75 Pinyon/juniper range, Poor, HSG B

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ift)  (ft/sec) (cfs)

9.0 490 0.0531 0.9 Lag/CN Method,
Subcatchment 2S: Pre Dev Sub B

Runoff = 8.64cfs@ 12.06 hrs, Volume= 0.483 af, Depth= 1.34"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10 Year Rainfall=3.46"

Area (ac) CN Description

3.230 75 Pinyon/juniper range, Poor, HSG B
1.110__ 85 1/8 acre lots, 65% imp, HSG B

4340 78 Weighted Average

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ftift)  (ft/sec) (cfs)

13.2 850 0.0505 1.1 Lag/CN Method,



Happy Jack RV Basin AB Type Il 24-hr 100 year Rainfall=5.16"
Prepared by {enter your company name here} Page 3
HydroCAD® 7.00 s/n 000957 © 1986-2003 Applied Microcomputer Systems 5/28/2005

Subcatchment 1S: Pre Dev. A Sub

Runoff = 492 cfs @ 12.01 hrs, Volume= 0.239 af, Depth= 2.37"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type |l 24-hr 100 year Rainfall=5.16"

Area(ac) CN Description

1210 75 Pinyon/juniper range, Poor, HSG B

Tc Length Slope Velocity Capacity Description
(min) (feet)  (ftift) (ft/sec) (cfs)

9.0 490 0.0531 0.9 Lag/CN Method,
Subcatchment 2S: Pre Dev Sub B

Runoff = 16.86 cfs @ 12.05 hrs, Volume= 0.950 af, Depth= 2.63"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type |l 24-hr 100 year Rainfall=5.16"

Area(ac) CN Description

3.230 75 Pinyon/juniper range, Poor, HSG B
1.110 85 1/8 acre lots, 65% imp, HSG B

4340 78 Weighted Average

Tc Length Slope Velocity Capacity Description
(min)  (feet) (fuft)  (ft/sec) (cfs)

13.2 850 0.0505 1.1 Lag/CN Method,



& & & ©

Pre-Development Pre-Development  Pre-Development Pre Development

Stubcat Reach A Drainage Diagram for RV CDEF Pre Development
Prepared by {enter your company name here} 5/28/2005
HydroCAD® 7.00 s/n 000957 © 1986-2003 Applied Microcomputer Systems
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RV CDEF Pre Development Type Il 24-hr 2 Year Rainfall=2.39"
Prepared by {enter your company name here} Page 2
HydroCAD® 7.00 s/n 000957 © 1986-2003 Applied Microcomputer Systems 5/28/2005

Subcatchment C: Pre Development

Runoff = 117 cfs @ 11.99 hrs, Volume= 0.053 af, Depth= 0.60"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2 Year Rainfall=2.39"

Area (ac) CN Description

0850 75
0.210 85

1.060 77 Weighted Average

Tc Length Slope Velocity Capacity Description
(min) (feet)  (ft/ft) (ft/sec) (cfs)

7.1 500 0.0800 1.2 Lag/CN Method,
Subcatchment D: Pre-Development

Runoff = 062cfs @ 12.09 hrs, Volume= 0.038 af, Depth= 0.64"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type |l 24-hr 2 Year Rainfall=2.39"

Area (ac) CN Description

0530 75
0.180 85

0.710 78 Weighted Average

Tc Length Slope Velocity Capacity Description
(min) (feet)  (ft/ft) (ft/sec) (cfs)

15.1 900 0.0422 1.0 Lag/CN Method,
Subcatchment E: Pre-Development

Runoff = 1.45cfs @ 12.06 hrs, Volume= 0.085 af, Depth= 0.56"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2 Year Rainfall=2.39"

Area (ac) CN Description

1650 75
0.170 85

1.820 76 Weighted Average

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

13.1 720 0.0444 0.9 Lag/CN Method,



Type Il 24-hr 2 Year Rainfall=2.39"

RV CDEF Pre Development
Prepared by {enter your company name here} Page 3
HydroCAD® 7.00 s/n 000957 © 1986-2003 Applied Microcomputer Systems 5/28/2005

Subcatchment F: Pre-Development

Runoff = 0.78 cfs @ 12.02 hrs, Volume= 0.040 af, Depth= 0.52"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2 Year Rainfall=2.39"

Area(ac) CN Description

0910 75

Tc Length Slope Velocity Capacity Description
(min)  (feet)  (ft/ft) (ft/sec) (cfs)

9.1 440 0.0444 0.8 Lag/CN Method,



Type Il 24-hr 10 Year Rainfall=3.46"

RV CDEF Pre Development
Prepared by {enter your company name here} Page 4
HydroCAD® 7.00 s/n 000957 © 1986-2003 Applied Microcomputer Systems 5/28/2005

Subcatchment C: Pre Development

Runoff = 251cfs@ 11.99 hrs, Volume= 0.113 af, Depth= 1.28"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10 Year Rainfali=3.46"

Area (ac) CN Description

0850 75
0.210 85

1.060 77 Weighted Average

Tc Length Siope Velocity Capacity Description
(min)  (feet)  (ft/ft) (ft/sec) (cfs)

71 500 0.0800 1.2 Lag/CN Method,
Subcatchment D: Pre-Development

Runoff = 1.32cfs @ 12.08 hrs, Volume= 0.079 af, Depth= 1.34"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10 Year Rainfall=3.46"

Area(ac) CN Description

0530 75
0.180 85

0710 78 Weighted Average

Tc Length Slope Velocity Capacity Description
_(min) _ (feet)  (ft/ft) (ft/sec) (cfs)

15.1 900 0.0422 1.0 Lag/CN Method,
Subcatchment E: Pre-Development

Runoff = 329 cfs @ 12.06 hrs, Volume= 0.184 af, Depth= 1.21"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type ll 24-hr 10 Year Rainfall=3.46"

Area(ac) CN Description

1650 75
0170 85

1.820 76 Weighted Average

Tc Length Slope Velocity Capacity Description
_(min) __ (feet) (fuft)  (f/sec) (cfs)

13.1 720 0.0444 0.9 Lag/CN Method,



RV CDEF Pre Development Type Il 24-hr 10 Year Rainfall=3.46"

Prepared by {enter your company name here} Page 5
HydroCAD® 7.00 s/n 000957 © 1986-2003 Applied Microcomputer Systems 5/28/2005

Subcatchment F: Pre-Development

Runoff = 1.80cfs @ 12.01 hrs, Volume= 0.088 af, Depth= 1.15"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type 1l 24-hr 10 Year Rainfall=3.46"

Area (ac) CN Description
0.910 75

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
9.1 440 0.0444 0.8 Lag/CN Method,




RV CDEF Pre Development

Prepared by {enter your company name here}
HydroCAD® 7.00 s/n 000957 © 1986-2003 Applied Microcomputer Systems

Type Il 24-hr 100 year Rainfall=5.16"

Page 6
5/28/2005

Subcatchment C: Pre Development

Runoff = 491cfs @ 11.99 hrs, Volume= 0.225 af, Depth= 2.55"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type |l 24-hr 100 year Rainfall=5.16"

Area{ac) CN Description

0850 75
0.210 85

1.060 77 Weighted Average

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ftifi)  (ft/sec) (cfs)

7.1 500 0.0800 1.2 Lag/CN Method,
Subcatchment D: Pre-Development

Runoff = 2.59cfs @ 12.07 hrs, Volume= 0.155 af, Depth= 2.63"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100 year Rainfall=5.16"

Area(ac) CN Description

0530 75
0.180 _ 85

0.710 78 Weighted Average

Tc Length Slope Velocity Capacity Description
(min)  (feet) (fft)  (ft/sec) ~(cfs)

15.1 900 0.0422 1.0 Lag/CN Method,
Subcatchment E: Pre-Development

Runoff = 6.65cfs @ 12.05 hrs, Volume= 0.372 af, Depth= 2.45"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100 year Rainfall=5.16"

Area (ac) CN Description

1650 75
0.170 85

1.820 76 Weighted Average

Tc Length Slope Velocity Capacity Description
(min) _ (feet) (ft/ft)  (ft/sec) (cfs)

131 720 0.0444 09 Lag/CN Method,




























































































































































































































































































































































































































































































































































































































































